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Abstract 
Introduction: Traumatic brain injury (TBI) is one of the leading causes of admissions in hospitals globally. It is 
associated with significant morbidity and mortality.TBI is a neurosurgical emergency and timely intervention is 
critical to favorable outcome. Study objective: To determine the injury characteristics among traumatic brain 
injury patients on admission at a national teaching and referral hospital in Kenya Methodology: A descriptive 
cross-sectional design was used for this study, with purposive sampling method being adopted. Data was 
collected from 91 patients with traumatic brain injuries by use of a check list. Results: The results showed that 
majority of the patients had severe head injury (n=79). There was a significant relationship between age above 
40 years, low GCS and severity of brain injury (P= 0.042). There was no significant relationship between 
severity of brain injury and patients’ gender, marital status and level of education. However occupation yielded a 
significant association with severe brain injury with casual laborers having the lowest GCS (P=0.042). 
Conclusion: Majority of patients who had polytrauma had severe TBI at admission.  
Key words: Brain Injury, Injury characteristics, Traumatic Injury, Brain injury on admission.  
 
Introduction 
Traumatic Brain Injury (TBI) remains the leading cause of death and disability in young adults. The Brain 
Trauma Foundation estimates that 1.6 million head injuries occur annually in the United States. Out of these, 
approximately 50,000 die while 70,000 to 90,000 are left with permanent neurological disabilities1. Head injuries 
cause a huge financial burden, which is estimated to be about $75 billion each year in the United States. 
Similarly, in Canada, the costs of head injuries remain high, with about 18,000 Canadians being admitted to 
hospital with traumatic brain injury, hence an extrapolated societal cost which exceeds $1 billion2. Traumatic 
brain injury (TBI) results from an external mechanical force applied to the cranium and the intracranial contents, 
leading to temporary or permanent impairments, functional disability, or psychosocial maladjustment. TBI can 
manifest clinically from concussion to coma and death. Injuries may be primary injury, which occurs at the 
moment of trauma, and or secondary injury, which occurs immediately after trauma and produces effects that 
may continue for a long time3. Many TBI patients have polytrauma, injuries to other parts of the body in addition 
to the head and brain. Trauma victims often develop hyper metabolism or an increased metabolic rate, causing 
muscle wasting and the starvation of other tissues. Complications related to pulmonary dysfunction can include 
neurogenic pulmonary edema (excess fluid in lung tissue), aspiration pneumonia (pneumonia caused by foreign 
matter in the lungs), and fat and blood clots in the blood vessels of the lungs4. A serious and common 
complication of TBI is erosive gastritis, or inflammation and degeneration of stomach tissue. This syndrome can 
cause bacterial growth in the stomach, increasing the risk of aspiration pneumonia 5. 
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1.1 Study objective 
To establish the injury characteristics among traumatic brain injury patients on admission at a National Teaching 
and Referral Hospital in Kenya  
 
2. Literature review 
Several studies have been performed in relation to TBI injury characteristics. In relation to age, children are 
known to have a lower mortality and better quality of recovery than adults after brain injury 6. A study done on 
severe brain injury patients showed that the outcome of patients below the age of 13 years had better outcome7. 
In another study on pattern and early outcome of pediatric cranioinjury, initial GCS at 24 hours strongly 
correlated to outcome, with RTA victims and surgery having a significant relationship to poor outcome8. 
Increasing age was associated with worse outcomes but this association was apparent only after age 40. Plausible 
explanations for this include extra cranial comorbidities, changes in brain plasticity, or differences in clinical 
management associated with increasing age 9. A retrospective population-based survey to describe the 
epidemiology of 204 hospital-referred head injury patients in Ardabil City showed that majority of the 
respondents (71.6%) were males. About 56.4% of them were single and the mean age was 22.6 ± 25.9 (range: 1–
89). Most of the TBI victims (60.8%) were young, with 19.1% of them being self-employed. In terms of injury 
severeity, 24.5% of them had severe head injuries with road traffic accidents contributing to 41.7% of the 
accidents10. Another study was carried out in relation to the characteristics of moderate and severe traumatic 
brain injury of motorcycle crashes in Bandung (Indonesia) from January 1, 2013 to June 30, 2014, with a total of 
2108 head injury patients being received at the emergency department. The study established that most of the 
injury victims were males (80.8%) and majority (96.1%) of them were aged below 60 years. About 62.8% of 
them had sustained head injuries as result of motorcycle related accidents, with 30.7% of them having moderate 
or severe TBI. During the study period, the mortality rate was 29.2%. Among the causes of the accidents, 14.0% 
were attributed to alcohol intoxication11. Results of a study on the correlation between Glasgow Coma Scale 
(GCS) and brain computed tomography-scan findings in head trauma patients showed that 80.5% of them had a 
GCS 13–15. Among these, 76 were younger than 12 years, 22 were aged 13–18 years, 39 aged 19–30 years, and 
63 aged more than 30 years. Regarding type of trauma, the highest frequency of head trauma occurred in 
younger than the 12 years group (38.0%), followed by the age groups older than 30 years (31.5%) and 19–30 
years (19.5%). The most common causes of head injury was road traffic accidents. About 45% of the victims had 
a GCS of 15, 10.5% had GCS ranging from 9 to 12 while 9% had GCS of less than 8. On categorizing the 
injuries, 77.1% had mild head injury, 11.0% had a moderate head injury, while 11.9% presented with severe head 
injury12. To establish the epidemiology, clinical characteristics and outcomes of head injured patients in an 
Ethiopian emergency centre, a study was carried out among 204 head injury patients. It was established that 41% 
of the injuries resulted from road traffic accidents. Among the patients, 25% had a GCS of less than 9 while 
26.0% had multi-system trauma 13. A total of 14,948 of patients presenting with traumatic brain injury from 77 
hospitals in eastern China were involved in a study to establish the epidemiology of traumatic brain. Most of the 
respondents were male adolescents and young adults, whose cause of TBI was mainly road traffic accident.  
Results of the study also revealed that 62% of the patients had mild TBI, 18.1% had moderate TBI with 20% of 
the patients having severe TBI 14. 
 
3. Methodology of the study 
3.1 Study design  
Descriptive cross-sectional study design was used to collect data from a total of 91 patients with Traumatic brain 
Injuries who were received at the KNH accident and emergency department between the month of May and June 
2013.  
 
3.2 Validity and reliability of the data collection tools 
Pretesting of the data checklist was done at the KNH accident and emergency department using 10 patients, 
following which the tools were refined and updated accordingly. Double data entry and cross-checking of the 
data collection tools before and after entry was also carried out. 
 
3.3 Data collection  
Data was collected through clinical observation of traumatic brain injury patients and their treatment record files. 
This was done by the principle investigator and two research assistants. Their roles included purposive sampling 
of the TBI patients who fall in the inclusion criteria, carrying out clinical observations of the patients and filling 
up the data collection charts as well as the treatment record files. 
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3.4 Data analysis 
Both qualitative and quantitative data were collated and entered into the SPSS programme for analysis.  For 
quantitative data, Chi square was used to determine the relationship between variables (P≤ 0.05), while 
qualitative data was collated and summarized into themes. Coding was done following which the data was 
entered into SPSSS programme for analysis. .Logistic regression was used to determine the cause effect 
relationships between various variables. 
 
3.5 Ethical clearance 
The researcher obtained ethical clearance from the University of Nairobi Research Ethics Committee. 
Permission to carry out the study in KNH was sought from the Kenyatta National Hospital administration and 
the management of the various data collection points in the hospital. Informed consent was obtained from the 
study participants or their significant others (for the patients who had suffered from severe head injury). During 
the study, participants’ privacy was upheld, with all information gathered being handled with utmost 
confidentiality. Raw data was kept in a safe under key and lock and was only accessible to authorized persons 
only.  
 
4. Study results 
4.1 Socio-demographic characteristics of the study participants 
Table 1 below shows that the respondents’ age ranged between 18 and 65 years. Majority of them were aged 
between 21-30 years 52.7% (n=48) followed by 31-40 years 17.6% (n=16) and 41-50 years 13.2% (n=12). The 
age groups of 51-60years and the less than 20 years tied at 6.6% (n=6) respectively. Respondents aged above 60 
years comprised 3.3% (n=3) of the total study participants. In terms of gender, majority of the respondents (89%, 
n=81) were males while females were 10 (11% ). The study also established that most of the respondents (51%, 
n=45) were not married, while 39% (35) were married. Most of the TBI patients interviewed had attained tertiary 
level of education 74.1% (n=66) with those who attained secondary level of education being 21.3% (n=19), 
while the respondents who had primary level of education were slightly less than 5%. Occupation of the 
traumatic brain injury patients was varied, with most of them being unemployed (31.8% , n=28), followed by 
casual laborers (29.2%, n=26). About 25.8% (n=23) of the respondents were professionals while 13.5% (n=12) 
were self employed. 
 
Table 1: Respondents’ socio-demographic characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Variables Frequency Percentage 
Age groups (years)   
20 years and below 6 6.6 
21-30 48 52.7 
31-40 16 17.6 
41-50 12 13.2 
51-60 6 6.6 
Above 60  3 3.3 
 
Marital status   
Married 35 39.3 
Divorced 4 4.5 
Single  45 50.6 
Separated 7 5.6 
 
Gender   
Female 10 11 
Male 81 89 
 
Education level   
Primary  4 4.5 
Secondary  19 21.3 
College/polytechnic  36 40.4 
University 32 33.7 
 
Occupation    
Professional   24 25.8 
Casual laborer 26 29.2 
Unemployed 29 31.5 
Self employed 12 13.5 
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4.2 Injury characteristics among the study participants on admission 
Table 2 below shows the results of association between patient characteristics and injury characteristics. The 
results demonstrated that majority of the patients had severe head injury (n=79). Based on age, majority of the 
respondents who were aged between18-30 and above 40 years with 88.9% and 90.5% respectively had severe 
head injury. The study demonstrated a significant relationship between age above 40 years and severity of brain 
injury (P= 0.042). There was no significant relationship between severity of brain injury and gender, marital 
status and the respondents’ level of education. However occupation yielded a significant association of severe 
brain injury with casual laborers being the most affected (P=0.043).  
 
Table 2: Injury characteristics of the study participants on admission 
Patient characteristics 
Injury characteristics  2χ
 
P-value OR 
Severe head 
injury n (%) 
Moderate head 
injury n (%) 
Age  
18-30 years 
31-40 years 
41-70 years 
 
48(88.9) 
12(75) 
19(90.5) 
 
6(11.1) 
4(25) 
2(9.5) 
 
2.4 
  
0.324 1 
0.174 0.375 
0.042* 1.187 
Gender  
Female 
Male 
 
9(90) 
70(86.4) 
 
1(10) 
11(13.6) 0.1 
  
 1 
0.753 0.707 
Marital status  
Married  
Single 
Previously married 
(separated, divorced) 
 
32(88.6) 
41(88.9) 
6(66.7) 
 
4(11..4) 
5(11.1) 
3(3.33) 3.38 
  
0.22 1 
0.103 0.25 
0.964 0.969 
Educational level  
Secondary or less 
College/polytechnic 
University 
 
22(91.3) 
32(86.1) 
25(83.3) 
 
2(8.7) 
5(13.9) 
5(16.7) 
0.718 
  
0.705 1 
0.551 0.59 
0.403 0.476 
Occupation 
Casual laborer  
Unemployed  
Professional 
Self employed 
 
17(70.2) 
26(89.3) 
17(73.9) 
11(88.3) 
 
9(29.8) 
3(10.7) 
6(26.1) 
2(16.7) 
5.49 
  
0.043* 1 
0.355 3 
0.163 0.34 
0.605 0.6 
 
4.3 Causes of injuries among the respondents 
Figure 1 below shows the distribution of causes of injury of the respondents. The study results showed that Road 
Traffic Accident (RTA) was the leading cause (42.9%) of TBIs among the respondents, followed by assault 
(36.3%) and then falling from height (15.4%). Other causes included injury by falling objects (4.4% ). 
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Fig 1: Causes of injuries among the respondents 
 
5. Discussion of the study findings 
The study established that majority of the respondents (52.7%) belonged to the age group between 21-30 years 
followed by 31-40 years (17.6%). In terms of gender, majority of the respondents (89%) were males while 
females were 10 (11% ) and  most of the respondents (51%) were not married, while (39% ) were married. Most 
of them were unemployed (31.8%), followed by casual laborers (29.2%). Similarly, a retrospective population-
based survey to describe the epidemiology of 204 hospital-referred head injury patients in Ardabil City showed 
that majority of the respondents (71.6%) were males and about 56.4% of them were single. Their mean age was 
22.6 ± 25.9 10. The current study also established that most of the respondents were unemployed (31.8%), 
followed by casual laborers (29.2%). The fact that most of the study participants were either unemployed or 
casual labourers could have been a contributory factor to the injuries, since they might have been involved in 
risky jobs like working in construction buildings. This is explained by the study findings of this study that about 
19.9% of the injuries were either caused by falling from heights or being injured by falling objects. Findings of 
the current study demonstrated that majority of the patients had severe head injury. The study also showed that 
occupation yielded a significant association of sustaining severe brain injury with casual laborers being the most 
affected (P=0.043). This was contrary to the findings of a study on the characteristics of moderate and severe 
traumatic brain injury of motorcycle crashes in Bandung (Indonesia) from January 1, 2013 to June 30, 2014, 
involving a total of 2108 head injury patients which established that 77.1% of the TBI victims had mild head 
injury, 11.0% had a moderate head injury, with only 11.9% of them presenting with severe head injury 11. 
Researchers in the current study demonstrated that Road Traffic Accident (RTA) was the leading cause (42.9%) 
of TBIs among the respondents, followed by assault (36.3%) and then falling from height (15.4%). Similar 
findings were realized in a study on the epidemiology, clinical characteristics and outcomes among 204 head 
injury patients in an Ethiopian emergency centre with showed that the leading cause of the injuries was road 
traffic accidents13.  
 
6. Conclusion and recommendations 
6.1 Conclusion 
Majority of the TBI victims presented with severe head injury, with the leading cause of the injuries being road 
traffic accidents.  
 
6.2 Recommendations 
Most of the TBI victims presented with severe head injuries, neuro-intensive care units should be strengthened to 
manage the injured patients. Reinforcement of the existing road safety measures for motorists and other road 
users should also be emphasized.  
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